In the Laplace domain, an analytical expression for the discharge is obtained and used as moment generating function to derive the analytical expressions for the CRTD moments. These moments, in a dimensionless form, can be expressed as function of a subsurface flow similarity parameter, hereafter called the hillslope Peclet number, and a group of dimensionless numbers accounting for the initial condition effects. The analysis of their respective influences on the first four CRTD central moments shows that the first studied type of initial condition (uniform water table depth) has a strong impact on the dimensionless mean response time of the CRTD but negligible effect on the higher order moments, while the second studied type of initial condition (steady state water table profile) has a limited effect on all first four CRTD moments and hence, in this case, the hillslope Peclet number completely defines the subsurface flow similarity between hillslopes.
